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– 荧光分析法的实验技术，并且综述了在线光化学衍生 – 荧光分析法在药物及
其代谢物、维生素、农药、黄曲霉毒素方面的应用。 
 
第二章建立了 4 种苏丹红染料（苏丹红Ⅰ、Ⅱ、Ⅲ、B）的 HPLC 分离 – 在




为 0.9 （苏丹红Ⅲ）～5.4 μg/L （苏丹红Ⅱ），均低于 HPLC – PDA 测定方法的





















检测波长，同时也与 HPLC-PDA 测定方法进行了比较。建立的方法中 7 种维生
素的检出限（DLs, 3σ）在 0.6 μg/L （B2）～37.6 μg/L （E）之间，均低于 HPLC-PDA







测定 4 种苏丹红染料和 7 种维生素的新方法，方法具有简便、快速、准确、检出
































Photochemical derivatization (PCD) is a technique for analyte transferring or 
chemical species reforming based on the light irradiation induced chemical reaction. 
Online photochemical derivatization has many advantages, such as 
environment-friendly, easily control and automation, compared with ordinary 
chemical derivatization. This technique has greatly expanded the application of 
traditional molecular fluorescence detection, and provides a new way to detect lots of 
compounds which are naturally non- or weakly-fluorescence emission substances in 
the analysis of pharmaceuticals, organic polullants, and biological and environmental 
samples. The thesis is aimed to develop new methods for determination of Sudan dyes 
and vitamins by HPLC with online photochemical derivazation and fluorescence 
detection. It contains four chapters as below: 
 
Chapter I introduced the principle and characteristics of the PCD technique. The 
experimental and application of online PCD in pharmaceuticals, vitamins, pesticides 
and aflatoxins were summaried.  
 
In chapter II, a new method using HPLC separation with online PCD and 
fluorescence detection was developed to determine 4 Sudan dyes. The analytes were 
separated on a C18 column. The operating conditions for chromatographic separation 
and photochemical derivatization, and the parameters for photochemical reaction and 
fluorescence detection were optimized. Detection limits (DLs, 3σ) ranged between 0.9 
μg/L (Sudan III) and 5.4 μg/L (Sudan II). And the relative standard deviations (RSDs, 
0.1 ~ 1.0 μg/mL, n=5) was lower than 5.4%. By using this method, the recoveries of 4 
Sudan dyes in chilli oil were 81.4% (Sudan III) ~ 100.4% (Sudan II). 
 
In chapter III, 7 water-soluble and fat-soluble vitamins, which were ordinarily 















fluorescence detector. All the water- and fat-soluable vitamins were separated on a C18 
column with mixture of phosphate buffer-methanl as mobile phase. The optimization 
of chromatographic separation conditions, photochemical derivatization conditions, 
and the parameters for photochemical reaction and fluorescence detection has been 
investigated. Detection limits (DLs, 3σ) ranged between 0.6 μg/L (B2) and 37.6 μg/L 
(E). And the relative standard deviations (RSDs, 0.3 ~ 2.0 μg/mL, n=6) was lower 
than 3.7%. By using this method, the recoveries of 5 vitamins in multivitamin tablets 
were 85.0% (B1) ~ 110% (B6). 
 
Charter IV is a summary of this study. The advantages and prospects for PCD 
technique and in further research were also propsosed in this section. 
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缩略词 英文 中文 
HPLC High Performance Liquid Chromatography 高效液相色谱 
FI Flow Injection 流动注射 
PDA Photo-Diode Array 光电二极管阵列 
FLD Fluorescence Detector 荧光检测器 
PCD Photochemical Derivatization 光化学衍生 
PLC Programmable Logic Controller 可编程控制器 
PCR Photochemical Reactor 光化学反应器 
PTFE Polytetrafluoroethylene 聚四氟乙烯 
B1 Thiamine Hydrochloride 硫胺素，维生素 B1 
B2 Riboflavin 核黄素，维生素 B2 
B6 Pyridoxine Hydrochloride 盐酸吡哆辛，维生素 B6
NIC Nicotinamide 烟酰胺 
B12 Cyanocobalamin 钴胺素，维生素 B12 
A Retinol 维生素 A 
E Tocopherols 生育酚，维生素 E 
DL Detection Limit 检出限 
LOQ Limit of Quantitative Detection 定量下限 
R Linear Correlation Coefficient 线性相关系数 











































图 1-1 光化学反应的类型[5] 
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